Regulation of IFN-gamma and tumor necrosis factor-alpha expression in vivo. Effects of cycloheximide and cyclosporine in normal and lipopolysaccharide-treated mice.
Despite accumulating information about cytokine expression in vitro, relatively little is known about the regulation and biologic relevance of these mediators in vivo. In order to study the effects of inhibition of protein synthesis and cyclosporine in vivo, we made use of systemically administered LPS, which induces the expression of a variety of cytokines. The expression of IFN-gamma and TNF-alpha mRNA in normal and LPS-treated mice was examined by Northern blot analysis and amplification using the polymerase chain reaction. IFN-gamma activity was monitored using the biologic end point of MHC induction. TNF-alpha activity in serum was assessed using a L929 cytotoxicity assay. Messenger RNA for IFN-gamma and TNF-alpha could not be reliably detected by Northern analysis in spleens or kidneys of normal mice. After treatment with cycloheximide, a protein synthesis inhibitor, IFN-gamma and TNF-alpha mRNA could be detected in both sites in otherwise normal mice. The level of both IFN-gamma and TNF-alpha mRNA increased after LPS, although the temporal patterns of expression were different. The concurrent administration of cycloheximide led to marked superinduction of both cytokine mRNA levels. Similar effects were seen in T cell-deficient nude mice, suggesting that these responses are T cell independent. Cyclosporin A blocked induction of IFN-gamma in a dose dependent manner, but failed to significantly inhibit TNF-alpha mRNA or protein expression. Thus at least part of the immunosuppressive effect of cyclosporin A in vivo may be caused by its ability to inhibit the expression of certain cytokine genes, as has been found in vitro systems. However, the cellular target for this effect may extend to cell populations other than T cells.